Although the presence of gallstones that appear black on the surface and transections has long been known to surgeons, no definitive information is yet available as to the origin and composition of these gallstones. Of such black gallstones, those which are occasionally encountered in the case of hemolytic jaundice and are characterized by metallic luster have been customarily referred to as pure pigment stones.1 But the nomenclature may not be reasonable since such gallstones contain considerable quantities of calcium and other metals besides bilirubin. Recently, Miyake and his col.laborators2 have claimed that the pigments in some black gallstones fall under the category of melanin. However , it may be questionable if such a large amount of melanin pigments as to con stitute a gallstone can be produced in the hepato-biliary system which is believed not to contain melanins in the normal condition. At any event , elucidation of the chemical nature and mechanism of formation of the black pigments would afford a clue to the pathogenesis of this type of gallstones .
To approach the problem from the basic standpoint, the black pigments of gallstone were chemically and physico-chemically compared with native and synthetic melanin pigments and further with black pigments derived from natural and synthetic calcium bdirubinate stones.
MATERIALS AND METHODS
Preparation of melanin pigments
Specimens of native melanins were isolated from the human black hair, ink sac of Sepia, choroid of the ox eye and human melanoma according to the techniques appearing in literature.2-7 Synthetic melanin pigments were prepared in the usual manner8-10 from L-tyrosine and from dl-3,4-dihydroxyphenylalanine (dopa). 
Extraction of black pigments of gallstone

Methods of comparison
The solubility of melanin and the black pigments ( ‡[') was examined with 20% hydrochloric acid, N/10 sodium hydroxide, ethanol, ether, chloroform and acetone. For studying decoloration properties of the samples, the change in color of the samples was observed at intervals in a test solution consisting of 1 ml of N/10 sodium hydroxide and 3 ml of 100 volume hydrogen peroxide and in a control solution without hydrogen peroxide, at room temperature. Ash and nitrogen analyses were performed in the usual manner.
To measure the ultraviolet spectra of the melanin pigments, the samples were dissolved into small portions of N/10 sodium hydroxide and the solutions were diluted with distilled water until the concentration of sodium hydroxide reached about 0.01 N. Since the black pigment ( ‡[') of gallstone was hardly soluble in N/10 sodium hydroxide, ultraviolet spectroscopy was run with a filtrate of a mixture of the pigment and N/10 sodium hydroxide, i.e., with a fraction of the pigment that was soluble to the latter solvent. Ultraviolet spectra were measured with Spectrophotometer EPU-2A Typus (Hitachi). Infrared spectra of dry materials were measured by KBr-disk method with Infrared Spectropho tometer EPI-S2 Typus (Hitachi). RESULTS The pigment (Fraction ‡[') isolated from black gallstones was black or brownish black in color, just like melanin pigments, but commonly exhibited metallic luster. Dopa-melanin and ox choroid-melanin were also lustrous but the other preparations of melanin were mat in appearance. The gallstone pigment was hardly soluble in N/10 sodium hydroxide, while melanin pigments were usually soluble in the solvent. The gallstone pigment as well as melanins were easily decolorized in the presence of alkaline hydrogen peroxide. Although the former pigment appeared to be decolorized more rapidly than the latter, the difference was not so significant. Nitrogen determination showed 6-8 per cent for the gallstone pigment and 7-8 per cent for melanin preparations, showing not much difference between both kinds of pigments.
Properties o f melanin pigments
In Fig. 4 are shown together the ultraviolet spectra of the gallstone pigment (more exactly, a fraction of the pigment soluble in N/10 sodium hydroxide) and those of the melanin preparations. No appreciable difference was observed among the absorption characteristics in the ultraviolet ranges. As seen in Fig. 5 , on the other hand, the infrared absorption spectra of the gallstone pigment were differentiated from those of the melanin preparations (excluding tyrosine-melanin for above-mentioned reason) in the following points: 1) The gallstone pigment al ways exhibited remarkable absorptions at 2,900cm-1 and 2,850 cm-1 that probably represented stretching vibration of alkane -CH-, while melanins did not show such absorptions or only showed a feeble absorption at 2,850cm-1.
2) The spectra of the gallstone pigment had a broad and strong absorption band in the range of 1,670 -1,550 cm-1, while those of melanins had fairly sharp absorption bands at 1,700 -1,690 cm-1 and 1,625-1,610 cm-1. The absorption by the gallstone pigment at about 1,670 cm-1 and that of melanins at 1,700-1,690 cm-1 might possibly be whether the pigment belongs to the category of bile pigments , will be discussed in the following paper.
